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TO  THE  READER. 


'  %^  \.^"\t^  \^  \^  %. 


\ 


That  a  plain  and  practical  treatise  on  the  sii}>j('ci 
of  improving  wet  land  by  ditching,  is  deiuanded  by  \\w 
farmers  of  the  present  progressive  age  of  improvenienrs, 
is  evident,  from  the  fact,  that  the  large  quantity  of  lan<l 
met  with  in  the  thickly  settled  districts  still  in  its  unim- 
proved condition  for  want  of  a  proper  acquaintance  witfj 
correct  principles  to  accomplish  this  much  desired 
object. 

The  author  flatters  himselt;  that  he  here  offers  a  prac- 
tical work,  small  and  .-licap,  ciiibraciDg  m(M,  if  not  all 
the  leading  inforinat!<;]i  on  the  subject  of  draining-,  tho 
practical  agriculturist  stands  in  need  of.  Jle  claims  no 
literary  merit  for  this  work  :  usiug  language  and  style 
easily  understood  by  the  most  common  and  uneducated  . 
being  himself  an  huujbb;,  practical  cultivator  of  the  soil, 
and  having  experienced  all  he  is  writing  about  :  and  has 
with  his  own  hands  performed  all  kinds  of  firm  labor, 
and  among  it,  open  and  blind  ditching  has  occupied  nmch 
of  his  time  and  attention. 


J.  S.  KELLER. 


OrWIOSBURO,  Jl'LV  1,  1S59. 
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CHAI^l^KR    I. 


THE    BENEFIT    OF     DITCHING    CONSIDERED, 

I.  All  wlio  liavc  made  it  tlieir  habit,  to  make  ob- 
servation^^  diiriiii?  their  Jii^'ory  and  wandei'inprSj  on 
wet,  moist  or  swam])y  and  raarsliy  hind,  must  })e 
forciidy  impressed  of  the  necessity  of  im])rovini;' 
tliose  ne,<z:lected  acres,  whose  surface  has  been  sub- 
ject to  be  covered  eitlier  continually  or  temporary 
with  larii'e  (fuantities  of  water,  or  wliero  the  soil  is 
ihr  a  portion  of  the  veai*  so  saturated  bv  water  that 
it  is  unfit  for  cultivation.  Such  irround  I  have  al- 
ways found  to  })e  the  most  productive  after  a  judi- 
cioas  course  of  di-aiuiuir  has  been  appb'ed  :  from 
the  fact,  that  the  soil  becomes  drv  and  sweet,  and 
that  the  veixetable  matter  decayed  on  it  in  many 
places  for  years,  and  even  centurii^s,  althouLdi  for 
tlie  most  }jart  unfit  for  animals  to  subsist  upon, 
havinir  been  stored  up  in  lara'c  qunntities  as  oriranic 
matter  for  the  benefit  of  future  <i:cnerations,  who 
nuiy  take  advantatce  of  it  after  withdrawim?  tlie 
water  and  xnoiHture.     That  organic   matter  haf  a 
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powei-ful  effect  on  useful  and 


profitable  crops,  if 


the  land  is  well  limed  and  properly  cultivated, 


11.  I  have  k 


nown  farms  that  w 


ere  deemed  value- 


]eB.s  for  the 


j-eason  that  they  were  in  too  wet 


a  eon- 


lition 


or  partially  so,  for  ])rofi table  f; 


irminu",  and 


have  been  sold    verv  I 


ow  on   tliat  account,  and   I 


know  of  no  kind  of  land  in  the  old  settled 
so  profitable  as  the  kind  uwl 


Stjite 


er  consid(^ration.  if  it 


ea 


n  he  purchased  cheaj).     A  careful  and  (,1 


'servinir 


person  must  see,    that  after  eOicient  d 


be 


raininir  iia 


^ 


en  a])plied,  such  lands  will  ])roii 


mer  irram  and  <rra 


>>. 


and 


I)ro<iuce  more  sum- 
in.  UKjst  cases  also  winter 


.irrain,especiallv  when;!  1 


leavv  do>r  of  1 


imv 


over  th«-in,(sav  100 


tl] 


or  even  ir>0  bushels  to  t] 


•prcad 


ie  acr(^ 


an  any  soil  in  thoir 


vjcmitv 


ill.   Jt  is  certaiidy  pren^rable   to) 


land,  than  U 


lave  such   \v(M, 


•<-   n|)posit(>  extreme,  on   hiirh  and    b; 


iv- 


I'cn  ]iills,of  either  a  h 


)ose  and  very  porous,  or  hard 


'^ind  extremely  stony  qualitv.     For  tl 


10   fornuM-  can 


at  a  much  less  ex 


pen 


S(^  or 


improved,  and  more  per- 


manently :   wfiile   the  ia!t«M\  if 


over  im[)rovcd,  is  nt 


nn  en(n'mous  cost,  and   Jhen  it   will   J, 


dtort 


u-^t  for  a  ve7'\' 


period  onlv.  and  it 


rnuch  hardfM-  labor  than  die  f 


.'^  improvement  will  j-rnpiire 


o)  mer 


<^ 
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T}m  question    then  presents   itself.     Why  is   this 


})iece  of  iz'round 


so?     And  the  re|)ly  is.  that  a  wet 

ean    1)0  periuaneiitly    iinproved    by  ditchinir,  d 

phjwin.u:,  aud   a  good  application  of  1 


eep 


ime.    and   in 


some  cases  manure,  and  thf^  soil  well  pulverized  with 
«i   .irood   sharp  harrow:  wlnde  the   otl 


ler   would   re- 


quire a  mor(^   frequent  repetiti(m   of  fei-til 
iM   place   of  drainino-,  it  would 


izers.  an<l 


re(juire  an   inch  or 


tvro  of  ricfi  joju 


n.  or  afterward 


V    < 


o  mad(\  to  brino- 


II  in 


i«  <'ondiiiuii  to  produce  remuneratino- 


crops 


i'his  immense  laln^r  in  cartimr  carl 
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h  would  be  verv 


cosrn 


1  \^    Tlie  ant] 


n  rcan  point  to  i^-r^nind  recdaiuicd  ! 


)\' 
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IS   own  ha?ids.  whieh  \u^    found  at  one  t 


une  nn,    inj 


n 


H'use   inud-puddh\   eovei 


C( 


i    in    some  places   with 


soui-   ^^\^^   .jra.-s,  that  i 


lo    scytlic  would  cut,  and 


iniim   Is  eat.  and  all 


over   it  stood  a   rustv  look 


v^•ater,  (Protoxite  of  Iron)   whicl 


no 


ini;- 


1  since    ir,s  recla- 


niation   hasvielded 


so 


me  of  tiie  finest  croj^sof  wheat. 


Co 


rn,  potatoes,  oats  and  timoti 
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no  same  *iroun< 
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o- 
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ould  -'careelv  be  kn 


H)wn  by  one  who  snw  if,   befor 


wore  it  not  for  i])e  sui- 


roun.'h'ni^nnialtereri    locatic  n; 


It 


is  now  sufficiently  dry  for  all  kinds  of 


crops,  of  a 


loop  nnd  pro'bn'five  soil,  j,nd  one  of  tho  best  to 


0  re 
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tain  fertilizers:  and  that  has  all  been  acconqjiisli^-d 
by  blind  ditehin^^,  deep  plowing,  m  lieavv  coal  of 
lime  and  some  barn-vard  manure. 

V.  The  Middle  and  Eastern  Suites  have  thoii- 
Fands  of  acres  of  land  which  might  be  made  to 
smile  in  its  cultivatois  ftice,  by  comijarativelv  little 
ex[)en?e,  which  now  are  no  more  than  fever  and 
ague  nests,  instead  of  moving  to  the  far  West,  to 
undergo  a  change  of  (dimat(%  and  ex})Ose  ourselvo- 
to  tlie  diiferent  diseases  consecpient  on  such  achang«3 
of  location  :  would  it  not  Ix^  better  to  drain  these 
wastes,  and  turn  thom  into  ])r(dital)le  fields  ?  Here 
in  the  East,  where  we  have  a  good  market  at  our 
doors  for  all  tiiat  we  can  produce,  and  always  the 
highest  prices,  it  is  of  inmnMise  importance  to  make 
proper  use  of  every  foot  of  land. 

YL  In  tlKMJrainagc  of  land  it  will  become  nec(\-- 
sary  to  make  ourselves  a(Mpiinte<l  with  the  princi- 
j)ies  on  which  nature  intended  it  should  he  done. 
1.  It  is  absolut(!h'  ne''ossarv  to  make  an<l  locate  a 
ditch  so  as  to  cai-rv  ofi'  the  water,  if  >ve  onlvcolleei 
it  in  impro})erly  made  and  loc<at.;d  ditche,-  to  stag- 
nate and  l)ecome  foul  we  gain  no  advantage  at  all, 
l)ut  in  reaiitv  we  Iohc.     2.   DiteheH  should  be  suf- 
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ficiently  deep  which  must  l)e  determined  from  the 
different  formations  of  strata  (or  layers)  of  earth 
we  operate  uj)on.  Much  of  lost  labor,  and  injudi- 
cious expenditure  of  money  is  frequently  incurred 
bv  making  ditches  too  shallow  both  open  and  blind- 
Nature  has  ])ointed  out  ways  for  all  things,  and  tlK\^ 
nnist  be  strictlv  followed,  if  any  good  is  to  re.-aii 
from  our  laboi-.  I  liave  seen  a  field  of  very  heaw 
and  stiff  ciav,   en  the  side    of  I'ising    ground,  and 

A-' 

water  oozing   out   the  wliole  length  of    the   field, 

freshly  nlowed.  and  the  deei)  furrows  in  the  middli^ 
.'I  -  * 

of  tlie  lands  hlled  up  witli  stones.  This  made  the 
evil  wor.-c  :  it  add(Ml  to  th«^  already  wet  soib  stones 
to  be  rolled  about  the  field  by  every  im]»lement  that 
is  put  in  the  ground  ;  thereby  incommoding  the 
after  labor  of  the  field,  ami  leaving  the  ground  as 
wet  as  it  v^;>'  -^  '^  I'c  in  every  res])ect.  All  ditclies, 
if  calculated  to  benefit  must  l)e  below  the  surface 
or  tillable  soil. 

VII.  Some  have  recommended  the  draining  oUiry 
land;  that  is  a  matter  1  will  leave  to  such  as  be- 
lieve in  it,  to  demonstrate  it  by  a  practical  result 
without  either  condemning  or  a})}»roAing  of  such 
doctrine,  believing  that  every  man  who  has  an  opin- 
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ion  is  entitled  to  at  least  some    consideration.     But 
1  will  continue  to  ditch  the  wet  land  first. 

YIII.  It  will  l)econie  indispensable  to  every  one 
who  be^ijins  to  reclaim  land  hy  ditching,  that  lie 
makes  himself  thoroughly  acquainted  with  the  na- 
ture of  the  dilTei-ent  strata  of  trround  wliicli  he  in- 
tends  to  diteh.  If  one  is  no^  aide  to  judue  for 
himself  from  inex])erienee,  it  would  ])e  vastly  to  liis 
advantage  to  pay  a  few  dollars  to  eni|)loy  a  })erson 
who  has  the  re(|uisite  knowledge  in  order  to  gi\c 
him  the  understanding  of  the  correct  princij)les  that 
accouipany  this  useful  branch  of  farm  industry. — 
By  a  careful  ].erusal  of  this  iitlle  work,  howevei', 
it  is  [»elieved,  tliat  practical  information  enoua'li 
will  be  ini parted  to  enable  ahnost  any  one  to  un- 
dertake  the  operation  without  fear  of  failing  to  ac- 
complisli  \\:i  ih.'.-ir('(l  ()bj(M't. 

IX.  All  obser\  ing  farmei's  must  have  seen  wet 
fields  plowed  for  a  luimber  of  years  whenever  their 
turn  came,  and  sowed  or  j)lanted  ^\ith  crops,  which 
never  |)aid  for  the  labor  liestowed  thereon,  wliere- 
as  if  the  money  and  labor  that  two  cultivatiojis  of 
such  land  cost  its  })ro])rietor  had  l»een  sj>ent  in 
properly  draining  it,  it    wouhl  iiave  paid    it  in  the 


i 


^j 


THE    PRACTICAL    DITCHER. 


11 


first  crop  and  the  timotliy  that  followed.  That 
farming:  such  land  without  draining,  is  a  wasteful 
business,  1  hope  needs  no  argument  to  prove.  And 
that  the  draining  of  such  land  is  a  benefit  both  as 
regards  healtli  and  the  increased  produce  must  [>e 
crpiaMy  clear  to  all  who  giye  the  matter  the  least 
attention. 

CirAPTEil  It. 

WATER-ITS  SOrPCK-EFFECTS  ON  THE  SOIL. I'  THE  CROPS. 

I.  it  is  not  mv  object  to  enter  into  an  Ilvdrolog- 
ical  discussion,  Imt  I  will  merely  mention  facts  con- 
nected with  the  subject  of  draining,  necessary  for 
the  iVii-nier  to  know,  in  oi-(h'r  to  assist  iiini  t(^  ac- 
conip'H.-h  his  work  to  advantage. 

\\\  e\apoi-ation  the  atnios]»hore  is  charged  ^yith 
tlie  water  wliieh  sup]>lies  the  wants  of  nature,  either 
in  the  form  of  i-ain  hail  or  snow%altogethei*  depcnd- 
iiig  on  tlie  tem]ierature  of  the  cui-rent-'  of  air  througli 
whi'-h  it  |>assesin  its  descent.  The  process  is  simple 
;tiid  ]>lain  which  nature  has  pointed  out  for  the 
t  ranpi-dtson  of  water:  all  the  water  that  conuv 
^.\\\  of  the  earth  falls  from  the  clouds  :  and  that 
w  hah  fills  on  lia.rd  and  im]K}neti'abh^  surfaces,  and 
:he  ijuunlitics  whi'di  the  'ni'"th  caiinot  absorb  as  fast 


><»jwnwiwigir«^">*— 'r»wt^ 


»ftataBraM»»Bac*^:<'^*»»m!Ww:."r tif..'*'wr'ii'W'^ mMf**^    *«tim9n''>m»'MmuKimm 
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as  it  falL^,  ])abSO.s  oil',  swelling  streams  and  creating 
floods:  Avliile  llial  wliieh  isa1)Sorl)ed  in  falling  on 
porous  and  loose  earth,  sinks  till  It  comes  in  con- 
tact with  an  inipenetra])le  stratum  on  tlic  toj)  of 
which  it  (lows  till  it  finds  an  outlet  h\  springs  and 
wells  from  which  we  draw  our  supj»lies. 

IL  Tims  the  Creator  lias  Ijcautilully  and  ceo- 
nomically  ma<le  })i'ov]oions  lor  his  creatures.  \1g 
evaporates  tlie  water  l»v  a  ])eautif'ullv  arranu'cd  svs- 
tern,  forms  el(,)uds,  and  v.  hf-n  the  atiiiosphei'c  is  suf- 
ficiently cluirged  witli  Avatei",  and  in  tln^  })roper  con- 
dition, the  contents  of  the  clouds  are  deposite<l  upon 
the  earth,  swellini!'  the  ^ti'enm-,  nnd  i(';i\  Ing  at  tlie 
same  tiiiie  a  siipply  in  the  earth  Joc  the  warjt-^  of 
man  and  animal  w  hich  is  obtained  at  the  outlets 
and  streams  ci'eated. 

Thus  the  >am(;  waf^r  nn--(v-  tliiTniuii  th^  Ln!- 
oi'atoi'V  of  Xalur(j  an  ruidie^.-.  nunjljrj-  of  lini''-.  ;tiid 
a  man  may  in  the  cour.-e' (d"  hi,-  lif<',  drink  oNrrnMHr 
thanone^'  the  same  \\af!M'  whirh  m<)i>t<'ns  hi-  .-\-t('ei. 
and  thai  lif  nmv  dn  oii  (Jilfrrrii!  pari-  <;f  the  (ilohc 
NaUii'e  thir<  janifxin^  -onie  i»\  filtj  ation  aiid  ehaiLi- 
iiui'  some  witli  saliin'  in«_i'|-e(]i(>nl-  eonlained  in  the 
eiirth  ;  some  with  e;dr;iri(>u-  matter,  some  v,  if!i  oxi'h- 


I 


i 


THE    I'RA^    !!(  AL    DlTCHKa, 


'X 


of  iron,  sonie  with  sulphii!'  and  various  oilier   nnn- 
eral  suhstances. 

J 11.  Stu'inirs  that  continue  running  during drv  as 
M'ldl  as  wet  seasons  eome  Irom  u'reat  disianees  In 
htrata  of  earth.  ]>orous  enough  i\)V  the  water  to  i»ass 
tlirough,  hut  on  to])  of  hard  oih-s;  tlie  water  mav 
thus  eome  thousands  of  ndh^s.  discharging  wntt-r 
ihat  fall^  on  tjie  irround  in  all  that  ^listance.  TiiaL 
vvhieh  falls  elo,-e  !»\'  is  fir;-(  di-eharued,  that  whieli 
(alls  fiirther  oil  saeeeed--.  and  hefoi-e  th<'  last  in  the 
siratum  is  diseharge;].  wc  may  liave  unoliier  fidl  ol 
rain  nnd  ihe  water  will  eoJitinue  running,  duiang 
i.(»th\\el  uNd  dry  :-"M-o]i-,  w  i[iH)iii  iiiueft  :tpi*ar!ad 
diilerenc'*,  iiiereasina"  ver\'  lillJe  froni  ruin,  wnr  \\\\\- 
i\]'j  olT  much  in   dry  ^ea-ons. 

IV.  Walei-  alwavs  sr(dvS  its  level.  S{n  in--.-  uiat 
;ir,'  fniind  on  tops  of  nKUinfains,  are  -'ipoii'-d  hy 
water  tallimr  on  ^till  hiii'he!-  monnlain-.  -nUiU'S  m 
}Me(m^  strataJ)elween  luird  and  imi)eneira;>ie  on-s. 
lill  wleee  an  out  eroppim/  talv''-  j>laee  i>v  \\]r'VQ 
anodMT  eafnrai  or  ai'l  ili-'ia!  outl^'t  ir^  lorme,!.  i[  i;i;,y 
i|;iiv     foil!"    !":-;mii  a     dl-la:ier    « )\ei'   \  alley.-  aiio     ilol;-. 


W    rpring-    that 
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aivl  as  soon  as  the  water   retained  by  the  earth  In 
that  vicinity  is  diseliargod,  tiicy  stoj)  running  till  a 
.^uakinix  rain  falls,  when  tliey  will   resume  rumiinii' 
auaiiK  and  eontinue  till  the  next  dry  spell  of  weather 
ialls  in.     Tenii)orary,  or  tliose  called  winter  springs, 
:ue  suj)plied   by  water  fallinc^  on  the  nearest  hills 
and  are  kept  runnintr  during  the  winter  season,  (for 
the  reason    that  we  have   generally   more    falling 
wcadier  during  that  season  than  in  summer),  and 
will  ceas(^  running  soon  after  the  wet  season  is  over 
and  a  warm  sun  coukjs  on  the  ground. 

VI.  The   reason  that  sj)riiigs  are  more  frequent 
near  the  foot  of  rising  ground,  or  in  vallies,  is,  that 
water  wliich  is  not  under  an  impenetrable  stratum 
will  seek  its  outlet  in  those  localities,  from  the  fact, 
tliat  the  ground  is  not  firm  enough  above    it,  to  en- 
able it    to  f(>rc(»  its  way  up  the   next  rising  ground, 
if  tlie    water  from   thf^    clouds,  howin-er,  falls  on 
ground  of  a  loose  and   porous  quality  between  two 
stiata  of  hard  and  impcnetrahle  ground  or  rock,  it 
inny  bo  found  forcing  its  way  for  thousandsof  Uiile^, 
'j-ainl  d«nvn  hills  till  it  finds  an  outlet,  creatin-'  con- 
finunl   running    springs  du]-ing    all    reasons  of  tlu.^ 
}r[xr  a-i  nlreadv  ^aid. 
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Figure  1,  illustrates  a  section  of  earth  containing 
a  continual  running  spring. 


r/c./. 


A.  A.  A.  Represents  the  surface  earth,  E.  E.  K. 
\n  the  upper  impenetralde  stratum,  broken  by  some 
j«^ui)terraneous  cause  at  the  elevations  B.  U,  1"-  J>. 
where  the  porous  stratum  through  wliich  the  nat^^r 
passes,  crops  out.  C.  C.  represents  the  underlying 
impenetrable  stratum  the  foundation  for  the  water 
to  paiHS  over.     The  outlet  is  at  D. 

There  may  be  springs  in  the  valleys  on  the  sui*^ 
face  earth  A.  A.  A.  forcing  their  ways  through  small 
fissures  of  the  under  strata,  and  even  large  rivers 
miirht  wind  their  course  through  those  localities 
over  and  above  those  springs  that  come  from  a  great 
distance.  By  digging  or  boring  for  water  in  some 
instances  a   large   district  might  be  supplied  witli 


\r, 


vm:  rnscrirM.  T)Jrriu:i:. 


\ahui{)lr   water,      hi    this   wnv  artosiau    \svli:-    are 


l!i. "..'!(', 


\NUiLr  L'lj  ci   liiuJ!   inoniitnni  which  \m<  i(-    .-<,>urrp   of 


^^    'i  •' '■  i"}»or  a   i.ioiiiilaiii  and  ^oni't'c  of  .-H|.()!r. 
hi^in!  ihiiuiJic  Lop  oi' iaoiiutaiii  13.  wJii'i-v  Uic  sprif^- 

di-r|:;,riM  .-  i\<  \\[\\vv.m]](\i  \\  uiuv  jai.-S  Ofi  IJk' >U1  l;i(  f 
•'M='^'  •'■•'rMi.  and  cnlrr  it  a^ain,  a>>  is  soiuctiuKjs  the 
ca.-c',  and  rra|>{K'ar  in  iJio    rorin  <>i'  a.    spring  in   1li».' 
MiUi^y  !M'h>vv.inid  as.-unie  the  cliaiaetcr  of  u  regulai- 
.-n-ifri'e^lreani.oritniay  remain  on  tliesarfaee  where 
it  sptinL!-- ai.  H.  and  tuni  hie  down  the  jn-eeipice  loi'U! 
inguinountain  ea(araet,  and  iinallv  eini)tv  itself  ]nl«* 
anoflier  stream  in  IJip  vuneyand  fj-oia  th-nee  into  an 
')'ean.      Jhnin.L'- all  tliis  snrfacr  wand'-iin^-  more  or 
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less  evaporation  takes  place  for  future  supplies.    C. 
is  a  hard  impenetrable   strata,  between  wliich  the 
porous  statum  cropping   out  at  A.  and  B.  and  the  ~ 
conduit  for  the  water  lies.     We  will  next  consider 
the  effects  of  water  on  the  soil  under  cultivation. 

VIII.  Water  if  constantly,  or  for  a  large  portion 
of  the  time  stands  on  the  surface  of  the  earth,  or 
an  inch  or  a  few  below,  will  keep  the  ground  too 
wet  and  chilly  for  cultivation  to  any  advantage.^ — 
The  rays  of  the  sun  cannot  exercise  their  beneficial 
effects  on  such  localities,  from  the  fact,  that  before 
the  surface  is  sufficiently  warm.,  night  falls  in  and 
assists  the  water  to  keep  the  soil  wet  and  chilly  : 
50  that  very  few  plants  or  trees  of  which  we  have 
much  benefit  will  grow  on  such  ground  ;  excepting 
^our  grass  that  makes  manure,  when  used  as  litters 
or  willow  for  basket  work,  and  in  some  place; 
«ven  they  will  not  grow.  Such  localities  are  a  total 
waste  to  its  owner  or  cultivator,  unless  he  adopts 
?jn  effective  and  proper  system  of  drainage.  Even 
if  phiTits  can  be  started  on  such  ground,  they  may 
grow  till  winter,  when  the  frost  will  throw  them 
out  of  the  ground  to  die  away,  or  what  do  remain, 
will  be  of  a  diminutive  growth   for  want  of  solar 
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and  atmospheric  influence  on  the  earth  and  the 
roots  of  plants  ;  the  one  is  prevented  to  enter  theiii 
by  the  cooling  efiPect,  and  the  other,  because  it-^ 
communication  to  the  roots  is  cut  off  by  the  water  ; 
M'hercas,  a  proper  supply  of  water  at  suitable  pe- 
riods has  a  most  beneficial  and  salutarv  effect  on 
plants  and  trees  ]  but  that  water  is  most  advanta- 
geously obtained  by  a  natural  supply  directly  from 
the  sky.  It  dissolves  the  organic  matter  in  tlie 
ground,  as  well  as  the  saline  ingredients  into  a 
liquid  ready  for  the  little  spongeoles  to  take  up  and 
convey  to  the  growth  of  vegetation  useful  for  the 
Bustenance  of  man  and  animal. 

IX.  It  will  therefore  become  necessary  for  the 
farmer  to  examine  his  ground,  and  see  whether  he 
has  none  that  would  Ix)  l)encfitcd  by  ditching,  which 
he  will  be  able  to  see  in  a  verv  short  time  after  he 
IxKJomes  acquainted  with  tlie  principles  that  govern 
water.  The  farmer  possessing  wet  and  marshy 
s«pot8,  will  thus  l)e  enabled  to  })Ut  his  ground,  (other- 
wise unfit  for  cultivation)  in  the  best  condition  in 
drawing  the  surplus  water  front  the  surface  by  a 
jndicious  and  well  studied  system  of  draining,  either 
}>T  open  or  covered   ditches,  Jis  mav    best   suit  hl< 


! 
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convenience  and  judgment  of  which  I  will  moi«' 
fully  speak  in  the  following  chapter,  giving  my  own 
('Xj)erience  and  approved  suggestions.  — 

CHAPTER  III. 

DRAINING    AND    ITS    EFFECTS,  BY    A    PRACTICAL    ILIJ  S- 
TRATION;    BOTH  BY    OPEN    AND    BLIND    DITCHING. 

'  1.  In  order  to  draining  to  any  advantage  one 
must  become  acquainted  w^ith  the  true  principles 
connected  with  it.  Much  money  may  be  expended, 
and  labor  performed  to  no  advantage,  if  the  work 
\<  done  in  a  careless  and  inexperienced  manner. 

\i.  The  great  object  in  view,  is  to  reclaim  hin<l 
comparatively  valueless  in  its  natural  state,  whicli. 
iirtificially  however  can  be  made  the  most  valuable 
of  all  in  its  vicinitv.  It  is  necessarv  to  ac(juaint 
♦ourselves  with  the  kind  of  ground  we  intend  to 
•  irain,  and  its  strata  of  clay,  gi-avel  or  whatsoever 
it  may  be,  and  then  the  proper  place  to  locate  our 
(liU'hes,  is  a  subject  which  requires  a  great  deal  of 
judgment  to  accomplish  the  object  properly. 

HI.  Take  for  instance,  the  foot  of  a  rising  piece  of 
groun<l.  where  we  very  frequently  find  temporary 
as  well  as  continual  springs  oozing  out,  some  form- 
ing little  streams  pass  on  emptying  themselvee  into 
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larger  ones,  while  otiiers  ap})ear  on  the  surface 
spreading  over  a  large  area  keeping  the  ground  too 
wet  tlie  whole,  or  greater  ])art  of  the  year,  for  cul- 
tivation, or  even  for  the  use  of  profitable  pasturing, 
and  gradually  the  water  is  again  lost  in  an  out-crop- 
ping looser  stratum  of  earth  after  having  made 
barren  the  surface  of  several  acres  of  otherwise 
very  valuable  ground  for  cultivation. 

IV.  An  inexperienced  person  might  begin  opera- 
tion on  a  field  100  perches  long  and  50  wide,  and 
the  upper  part  of  the  whole  length  of  it  havin^r  20 
or  25  springs  or  wet  phices  keeping  the  ground  wet 
and  unlit  for  rural  j)urposes,  wliich  might,  however, 
be  benefitted  by  ditching. 

Now,  were  the  occupant  to  make  a  ditch  for  everv 
spring  tliroughout  tlie  width  of  the  field,  it  would 
be  ))oth  an  ex|)ensive  and  foolish  piece  of  work. — 
The  better  plan  would  be  to  run  a  ditch  along  the 
foot  of  the  rising  ground,  in  a  place  where  he  might 
get  all  these  springs  into  one  drain,  and  if  some 
are  oozing  out  a  little  higlier  up  the  rise  than  others, 
let  him  keep  low  enough  to  cut  off  all  the  water 
from  the  lowest,  and  run  a  short  branch  to  each  of 
those  a  little  higher  up,  and  the   one  ditch  of  100 
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perches,  with  a  few  small  brandies  will  acconiplisli 
what  some  inex}K^rienced  persons  would  aceom])lish 
])v  cutting  20ditch(V.  each  of  from  40  to  50perch<s 

long. 

V,  Open  dit^yiies  will  carry  oft'  tlic  water  as  ef- 
frM'tiiallv  as  covei-od,  but  thev  are  a  great  inconve- 
iiience  to  the  U^nwi  and  otln^r  h<'ld  labor.  It  i.> 
better,  therefore,  where  stones  or  other  matei'iul 
can  be  conveniently  had,  to  build  blind  or  e^')ver(Ml 
ditches.  A  very  cnicicnt  drain  can  !)e  i!ia<le  by 
h'vinii:  suitable  stoues  on  tho  bottom  of  a  ditch 
jf^avin^'"  an  won  snaco  botN^rccn  fv)r  Wio  water  to  pass 
througlh  then  cover  it  with  larger  stoiKN,  filling  up 
tho  rcmaindor  of  the  drain  with,  small  oiks  to  within 
8,  10  or  12  irich'\-5,  which  mar  be  thrown  in,  and  will 
fill  n}>  the  little  opening  h^ft  betw«X'n  the  covering 
stones,  jjreTcnting  ground  mice  and  moles  to  work 
irround  into  the  dnua;  thou  the  remainder  requires 
to  l>e  filled  with  earth,  which  will  prevent  the  plow 
from  distur]>ing  tlie  stones  and  throwing  them  on 
to])  of  the  ground.  If  the  ground  on  to])  of  the 
stones  is  too  shalh)w,  esj^^ecially  when  there  are  few 
or  no  small  ones  on  the  covers,  the  ])low  will  turn 
tliem  uj)  and  move  them  from  the  ditch,  thereiy  (le- 
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ptroyiiiir  that  wliich  ^vas  accomplished  by  a  great 
deal  of  Labor  and  expense. 

YI.  A  ditch  laid  down  in  clayey  soil,  ought  to  )>e 
cut  thr<^ngh  the  stratum  of  clay  into  the  gi-av<dlv 
Ftratum  below,  or  it  is  of  little  benefit  ;  and  no 
ditch  lor  eilectual  draining  ought  to  l>e  less  than  20 
inches  to  2  feet,  and  in  many  cases  still  de(-()er,  de- 
jK'nding  on  the  thickness  of  strata.  It  will  be 
found  necessary  in  but  few  aises,  to  lay  flat  8tone^: 
below  in  the  bottom  to  prevent  the  s-ide  stones  from 
pinking  into  the  soft  mud,  and  thus  render  the  ditch 
of  little  or  no  vabic.  Grnui,  I  in  some  j)laces  is 
however  found  to  be  wory  soft  ami  miry  to  the 
depth  of  3  or  4  feet  below  the  surface  and  in  such 
places  it  will  be  indispensable  to  lay  fhit  stones  in 
the  bottom  of  tlie  ditch.  1  have  seen  men  lay 
diches  from  8  to  12  inches  deep,  fdled  up  with 
Stones  to  the  to{)  even  with  the  ground  ;  that  will 
answer  very  poorly,  even  when  the  ground  is  not 
intended  to  be  cultivated,  but  merely  kept  for  mow- 
ing and  [pasturing.  Wet  land  pro<lucing  wild  or 
fvmr  grass,  and  susceptible  of  draining,  may  to 
advantage  be  reclaimed  so  as  to  bear  any  kind  of 
our  usual  crops,  and  if  desired  to  lay  in  gra.ss,  it  i.^ 
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certainly  more  ]>rofitable  to  have  the  cultivated 
t^ime  and  sweet  grasses,  than  the  rough,  wild  trash, 
and  in  due  time,  it  will  produce  wluit  is  called  tl>c 
natural  green  grass,  the  most  nutricious,  it  is  said,  of 
all.  The  main  object  of  blind  ditching  or  under- 
draining,  is,  to  bring  the  ground  otherwise  too  wet, 
into  a  condition  fit  for  the  })low,  and  the  cultivation 
(A  our  usual  croj)S,  and  should  therefore  by  all 
means  have  a  sufficient  depth  of  eariii  on  to{)  of  the 
j^iones,  to  admit  the  plow  to  run  clear  of  them  at  its 
rull  dej)th.  othi^rwise  the  work  is  no  more  than  half 
i!'  "iir.  or  c  rcji  lint  that. 

Vib  hi  the  lirst  phtcc,  tlicn,  it  i-  nc<'cr-r.'iry  t<. 
b.riti*'  a  (iitcli  in  \i-  right  ])lac(',  wlicre  nature  in- 
i-iidrd  it  should  be.  \n  the  second,  to  make  it  sul- 
ticieutiv  dct'})  for  i\\\  fti'acticnl  purposes,  and  in  th<.' 
t  lij-d,  to  la\'  it  pi-opei'ly  so  as  not  to  be  disturbcfl 
''V  the  cultisatior!  ot  llie  soil. 

'I  he  follow  iiig  diagram    repi-esents  a   fadd.  id'  SO 
jcidics  bug,  an  I  GO  wide,  jind    the  gi'ound  too  wet 
tMnlsjiiiiigv   for  t'ultivatioiL  and  theiTdbs-e    re(juiirs« 
'liaininLr,  ifit  is  to  be  of  anN'  lu.-netit  to  ns  owraa  (-t 
cultivator. 
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have  then  uccoiuplislKMi.  wiuU  was   left  uiiduiK*  J 


(  ; 


(.'fMiturios  for  art  and  scieiieo  to  ])('iToriii.  and  you 
should  leel  [iroud  to  liavo  an  ojjjx.'i-lunil}  oilorcd 
Yuii.  to  ]i!'Oso  to  (lie  world  thai  \  on  lia\e  done 
M  luit  othcrsdid  not  wish  (o  do.  oi'did  not  iiiKh'i'siand. 
nui]  voii  may  properly  Iseeallod  more  p]iyla!ilhro])ic, 
f»r  more  advaneeil  iii  die  luosl  honoi'ahh' ()!'  all  arts, 


^he  raising  of  Idod  and  elothin^'  for   Lite  mdlion: 

CFIAPTKR  IV. 

THE  •nUILDTXC    OF    r.iJ.M)     rtlfClIKS    ol'    Mo>:KS  —  T 


.>« 


TIM 


I.    1'1 


PI! 


'IK'KS. 


iL-  U.-olii 


,i-im|)i'o\'eiiienl   r-^   oe>ii;:  ni  <ii.- 


fereiil  wavs,  l-v  dilV.'rcnl   rarnici'-.  s(^me  ns^*  stone-- 


w 


J: 


diile  others  ]ir^(^  tile-',  lunii'er   or  hraiiehe-  (>!"  in 


( '-'. 


ou 


e(»iiom\'  anu  clheieiicy  ai'o  tiie  mam  <[iit'Slions  llu 
hi  to  pi-e.-riil  them-chcs  to  tho  eiitt'i'pi'i-iiej;  lu 


mer  that  is  idimii  to  eomnuMiee  (liis  iiiipi-o\'emont  < 


1) 


IS  wet  -oi 


il.-f 


nup 


:i' 


inidtor  «'a<'li  ii;i\  c  t  heir 


id\(t('ales,  ainl    loc 


\\\v   coii-uicruU   eacii   i.^   eorie< 


( . 


11.   I 


liaNC  made    'oliiri    (i!lrh< 


\^' i 1 1 1  ^- 1  o  1 J r ^  () n  I  T 


and  eonsiih'i*  them  ofaU  matciial,-  IVn-  ijiat  piirpo- 


« 


th('  mo>t  la^till!i^      Wdici'r'  stonr-^  are  ph'idv  and  re- 
(p.)ire  j-emoval  to   laeilitate  euUivaiion,  aud  arr  m^t 


i 


TiiE  i>iJACTieAi>  i)iT(  ni:H 


27 


too  (ai-  to  hanl.  they  are  lic^yond  a  douht  the  eheap- 
rM  article  the  farmer  can  make  use  of  in  ladldiii^ij 
I  dltch(.\<;  areomplishiiig  tlie  double  {»ur 


Ins  eoverei 


jjose   of  removing    tlu^     olistruetion  (U'casioned    hv 
llit'ii).  aud  at  ihQ  same  time  applying  (luun  to  a  it^e- 


ful  jiurposo  in 


tJK^  reelauuttinii  of  waste  Ian*: 


1  1.    Idles   nrav   au;-:W''r    v 


t'l'V     wi 


11   where  stone.- 


are  searee,  and    l\:v    to 


!i:iid,  hut    whei'e   stonr.>-:  nvc 


?'a-v  (d'a<-ecss  F  (jUi'-tiou  i  heir  pu-aeii^'aoility  :  taKmg 
into  ( onsideration    dirir    durahility   and   economy 

jiles  connecter}  wit  I 
>:*.      !  have  no  donli' 


hii'h  i-  one  ol 


''I'ca, 


^■ri(  uliure  to  w 


I  V      '. 


it  nrolila 


i  h 


tllC  >U] 


>ere )V\i\   < s;   l 


OVi 


iind^^-r.  and  i]v'\  ai"t 


^•\  i'lmitl V  miii'h    ^sio'-rior   \r;   oi-ajiclie^   of  ti'ces.      1 
fh.>y  are   woll    hiirned    'diey    Vvdll   outlast  either  o. 
tliP:^'}  nuitri'icd-  au'l  ar<'    prcforahh*  to  them  foi"  tliat 


I ' 


a-on  as  w( 


.11 


!   i  1  'I 


U'   ( 


■rrr'i'Mi<'v  to  draw  oil"  tin'  water 


IVtun  the  !";u't  thai    luiu'i'^!'   uinko.^   too  close  a  work 


an 


eo 


I  hi'anehe-  are    in   a    \rvv    irw    vears  rtUten  an 


1 


a.-('"pi(Mitl \' a  i'!'la\in'_r  v/i!l  Ix'  laapnrod,  and  at  all 


tim 


OS.    \\  11 


(>n  a  hea.v\-  ma--  of  oa^ound  is  eovert'd  »,>n 


them,  it  will  either  -o  pr('.-^>  th'Mu  down,  that  it  nin.-<t, 
l.)e  witii  dilhiadty  thai  the  water  wdll  pass  tliKuuglj! 
ui-    the    '/roamj    wil]',-,o    fill  n{a  all     tliO  sp^art^'-     not, 


!| 


4 


i 


:! 


! 


i   i 


tmmmmmmmmtmmmmt 


mmnm 


^ 
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■Mj.iiMJ  l>v  (lie  liraiiclios  that  it  will  lie  little  hoitiM- 
tiiiiii  jioditcliatall.     1  would  }>r('fVr  an  open  drain  to 


>s 


liat  i,s  canfMl  a  ]>nish  drain.      Ilavinu' lun'o  uiven  inv 


r(ni-ons.  I  ^^'ill  leave  tlie  I'ead'M'to  his  own  choice. 

.IV.    Whi'i'e  stones    or  tiles  aro'  not  convenientl}' 

to  he  ootaincd.  my  ad\!ee  is.  make  ditcher  w  ilh  any 

material  that  m:tv  ])r(N(nit  it^rdf.  i-athor  than  cidli- 
vaie  such  ii'found  as  ali'ca-i y  (i''~-crii)('d.  al'tiU'  (lie  oh! 
lasldoncd  drownin-j;  pi-occv^s,  it  wil!  pny  well  in  tiic 
end.(n!'h  il"  oi)cn  diichrs  wiil  have  to  i)e  dcjx'iidf'd 
on.  wliicli  in  lact,    in  soiiic   localities  may  ise  preter- 


>.e  ((>  nni 


hn-d 


rain: 


the  (iillcrence     hi'in-^'  the  ii 


■onvenience  t h(^v  ofVci' to  tiie  woi'kirL'' ^n'"  tlie  'jfromid 


ano 


1. 1 


\c-imL''    ol"  the    cro!)>.  a.nd     lhe\-  iii;i\   occa 


.■^loiiai !  v  I'CM  a  i  re  (a<"t 


''•  on  t .  w  i!  an  a  {-i  )\aaa-( 


f      <■ 


<io('S  not,  u  lid' 


1 


itlh'  niu'i  ihat 


io  ca,N  imr 
llrale^  \\i 


1 1 1\ ' 


iiac( 


anO  !h( 


•(!-'• 


1     a   eoViM' 


1  d 


ram  i- 


r< 


i! 


V  carried  out  hv  inc 


.V  .in 


r.  an  undei-druin  li(dn:_ 


lis  own  chaan.-e 


A'.    In  loam  and    sand  a.s  Wi']]  as    cleiii'  cUiv'  \n  itii 


out    ^toiifS.  a 


'  >'^   II   I! 


O! 


1  <ha>r.)    ir!ad)ltin'''dioe  aaid 


^ 


'■( )( I' 


bte(d  -hove!,  are  lOKiu'-.-iionahl v  tiie  most  cdlectivr 
too!-  that  c.'tn  he  u^ed  toi"  iise  excavation  of  di'ain^. 
'Idle    top,  howev(M\.  can    !m'  hM..-(Mie(i     ]^v  a  (earn  and 


] 


o\v    to  njneh    ad.  ^ amtaL-a' 


;i  lii 


Vv'iil     Cft'l: 


V   \-erv 


a 


aai  expi 


Itc 


.he  \\i)\ 


k.     W  lien  tlic  diicli    i^  a 


deep,  it  will  reipnre  cither  tim  eTni>hin'jdi(>e  n;    | 


(MM 


If 


in>t<~'ad  o 


I    ( 


M'    O 


;ovv 


\\  IcTf^  the  ea^iadi  is  ha  \-^\  and 


larm'  hohhu'S  are  ncd  with,  as  wadi  a-^  loo-e  aalivo 
intones,  a  trood  pick  and  'a^jw  l)ar  will  he^t  .--npfdN 
(he  placr^  ol'  tlie  <_;  lad^hiimln.x.c  hoih  t^r  eniCM'ncv 
an<l   dnrahililv. 


